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With dlttennt· 1:frattdsot-fl'taa4ard p~r,land celleut.l!l f~l.., . -
., .
'notteeAble varla'ttoDa lit'8~erJ«th.lld_o1her'qua~1'1.~'a"8<1-
1ap; upon tbe bran4 ot ce.nl.· t. o~.r· '\0 5\u4,. ,be 'dltter-
. . .. . . .
..-:sealaqull" ot the .8i~·1~.lJraft4e o~· ~..,..nt. rtlle·"rl\~ .
'1nglnee1"lftg·Labor.'tor)'o~, Ltthigb: UntTeratty tmd.~~ook eD-ex-
. .:
·'.~lve:·in...~-ttP'10a.
)laapl•• ot eaOh·tir.&aa· ot' 'C"'At1~.1'QU41. '~he:. ttl-
, .
"••'18*'10n 'Hr~ .aeour.<t' through. a ~o.a;t d.ealer· 1Ibo ••e 's1ftn
. . . -:.
spactflc·. iqtruc\1.oJl. that each ·...pl. -ShoUlet, b••acu1"... ·41- .
recti,. t:roathe .1·11~ :~\,t..rtt.l1y.ryt-·"'be 4.al.r.u_lt~.4a
. ',' : ~'. . .
wr~tt.1t 8tateMat ,bet ell ._pl.$.er~ 'tn_h" paoke4.t "'he
.1.11 :tro.· _tong. 'bl'n,awhl1e ""he- "e-;terwa1'..s.. Pra~tlC.lli·
. .
aU ,be .•••'198 were ••Cllre'4'·, oa, tit~"._ '481 trg· ,lie 41,tter~
eat .111".
. .
'h1l-poua4 .~le8ot, eaan l>randot oe..n" .ere ~p-
. ,~ ...1.-· •••~4 ·tl. ~.. '0· _.' Thad4••• ~r_n•• -r~rIl8r17
.Cblefbg1aeeJi ottbe·Boeri of tf.tar Su,pl, .",t ·.the' C1,\" .ot
'~ ••• Yotk. who batt' pr.Yl()u.17ot~..re'4 bl. eSBtatanoe lift cerrr.--
tDg 0\1' .. oooperai:l•• 111;...'18a..t~on 1. hi. laborattorJ l,a ...
York.. :tlr'. *rrltWl pl.~4 'to _tu4yth. -41U8bl11<t7 .of .'the
41tt_rea\ .....,. ,•• Masurea it7- 'balr r.a18·t.ueo to 8upr
solu'loD'.ntl to the ••'loa Or a-olda~
, .
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ft. la..atlga:tloa8;\ -rrll& bglu.rlqLabor••'?X7
.••• oo~o.D'ra\.4·C.:\he .'reqt....of th. cOllore'.....,. wt'tll
. .
'llle .'ffalouce. ·tmtB.$ .or· ••"'.t. aM ·lD. real.'_ or· tb_
. -. " -
eoneretee ",0 'h•.••~l~D ot rreoB1D«. aDd t,bawllt&.·
. . - -'
· of' .,.c~al alp-...t"l.,...,retscthoe.ehta wer. 1a.I1lde4 1n the·
. . .
la•••tlpt~G·I1~.·'our·a1t't.r~B'II~~••.wer. u.~to'r eaohbraa4,'
. I' . .'. '.' ~.. . .
tae .....IJ't-..'kr.ratlo.•: l>7 ..1sJa~ • .-4 "1aCl.26·.i.G8tl~.at
••a 1.21 reap.o·t!••l,,- . !'he. eoaal.kao,ot the ~n;.... aue'k
.' .
.•• :to »rod.a. a 81_p ot ._8,"eO· ho,a1'14 ·tl... IDea••.,· ,1Uli ••.s
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Yhla Ba' w.,.~ oonten" •••. ;Sg ple ~eu•.7d.ot eonoretewllh
,. aldl'10b1 ,~....~ c02'reapondlag to -one per :e~~' ~r 'he ..1gbt
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ot 'b•.&gregat••,bel,. ad4•• to-r' ab$orp\toa."'. 88ftd' _Ad'
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·MOrrl••111. p18ft\_ .TheMA4-·oOara. ratl'o ·••.• ·.•0.-60 ''&7' ·..1_'
- ..
·aDd \k. ratio ht"~ll ,he H'c.,4-z./a. In.' a•.4 ajs.a/4 1n. sra...el
, ..·ft~ 40-60. ,()r a sivea rdx all ~r.ad. ot ......, bacl ,lMt.'"
quaatll, ot·.eaob~J1fP'1I41.1l'. 'rheA.'.ll•.of th.a1~•• ·wl11
be to\tD4 .1... Taltl. I.
'.. the Cottehte ... atxtKt :IJr7 18 • a-liz oll.ft_ oapu1\1
'power JUxer tor. one ra1Utlt•.·..atttor· three·. ~iJ'Au~. ~fter 'be'
ed4t\loaot water·.
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SlWap: ·..as~D'. "1'. U.k•• 1-..418".17
I. .
5' 1)1 5-1n. eylll14era 'u_a. tOf... "lust-las ..re. ude1mme41a1ielr.
'lter••:tter•. 'Thre& oy11aCera' were aad•. of' ea~.br.n4 'ami
. . .
• ix·i,tor. coapre881ve 1;e8'ta.'agea ot 'St ,',..18 *.490 days.
. ~. .
Ia. ad41 t10n to' the CK'JIIpressl'Ye· e:rl.1nder8, tllre.·a b,. 6-1·a•.
> • - •
. oyl1ndera .ere18Bc1e· for the ·freesineandthan." 'es't$.'t'hua
'.. ·'.tal ot 3.x· 5.- 1S .,,11ntien .ere :118'& fro. each batch 'of
ctmereta. 'roa eacb ~re.nd or c••••, a 'total of 60 eyllac1er•
..r. _de 80 'be, .the 'o'alauaber :included 1a·.t~ ·t......tip-
. '. ..-
" t10a .a. 18 ·x ~ .. 1080 c711n4en. All' tbeo·yllntl.r_ft_la-...
.•4 1.• ·'b. ao.lda ter •• h~\lr.t ." whl.h t1.. the 1110148 were
reaove4 and ·ll1e' ~711n.4.r8 stored. 18 the ao1.t roo••' a t.",-:
perature .ot. '0·'. until' '11e "'.70' t ••,._ The tree'z1as' aa4
.. ~ . . . . .
ib l!'lCc71.1ader'.· _1"8' raaoved .' tre .'he 1101.' .'rooa at anage
ot a4a,..-·and plac.eCl 111 • r.t;rlg.1'$~or· tor·teei. '
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III. tnmaCALCOMPO..'lITIOJfJ. '.... ..-. _ _. -" .
'. x. "..tlJ.e ·II~;.111 lie foU4 thtl' .·.~1I1eal eorapoallton
'ot' the e...it~s trOril an 'analf.i. ltY·~". IktrriJaatl an4 the e'oa-
pottJlt,l.' eOtlpos);'lou' e_pll'.« by the Po~tleatC."Dt4880818.\- .. '
lon.
Froa 'h. chealc81 aDaly.i. ma4e bJ:Mr- Jle.rrlllaa.. 1\',
CaB 'Nr'H•• · that 'he ca (). tor \he standard. portltUl4c....t.
, .
. "
" ftrl•• ·troIl 8. low ot 62.91 per '088.' to a blah ot 63,.4a per
••nt. onl"Q .8'%7 s11ght aaount•. The "I'81"1.\loa 1n 'the 1l1Bb.-: .
••r17·_treag'h cementa .1~· a 11\tlesre.'er.. bet88 (.:l:e~\t.1"
.of' tlut· k1p alwtd.na.cement whlah haa 01117 35.02 ·perce.i C& 0) .
_..
. '. ' ,_. , .' .
other .1_IMB•• '18 ..to·.bout ·tbe ... aegre••.
'ID' 'th8 aOJljXRlnt eoap••1UOJUi 00JlP1l'." "" 'the POr'll.aa -~
. ..".' • . . .
. '
C..., AAIJOCla\loll .IAbor.lolY,-he pene.'k.- of '.1-..101.•
. .
.111••"8 ••d41-••1clua'e11.1oa'\e are trt·:~.t••" ·In'e"8'•.
'or \be··.".da~4' Por'l.... ,It. \ri-ea101_ slllea,.·
vari.•• tree $8.8 '0 49.5 per , Wh.11e 'be·ell-oale1.-· ,,111-
••te '.~le. troa ,l'~,' lG$s.a ,.1·' O.Jl~. ·1ft1oae·~w that·
, ,
aft hlp 1. trl-••l.l_·:.111.a~.·are.la·""ftleon_spoa4-
'1Ji117 low lni-,41....1cl_. 811le"'.t.'*" to ft.. r.8U~4earee
.•Pea 'ftl.'~k~~"1"10.U . lou14' k ~.4. "or $tt.hlP....rly- .
. s'tr&DfPl\ e....~ (.x.•1.-1ft ·.r·tbe, h1.P.ai__ .-at,) ••
__ lr.14'loA l,a .'true. '. III , ..... ~t.·t b~...e:r.tt· ..l11M
aoW'h8t "be paroeause ot ,Vl-oal81w1,:0111oa" 1. ·..ea··
b~r. tJ:uln. tba:t of 41-oaLfJ:1taal11••te. tilla 41t'tere'aft. 'be-
lac ."",,1all,.· -.rked ·1d.'h r_,.....t toC"D' C.
'."" 11.IIn.e ·'••p,.•••llh4·b, ·lhepen'.'fl;tce p -
. .
·l~."~~.b .t~~9 .•1~.1:. ftl ••• 1.',~.bl. I'U f · wall ••, ..-
lI1ae4- a' tbe Pr1,. .bsl...rl~.ta\)_.tory.·;r~t'Y~""'p1••
of :..',b .a.as 'were ......"•. "'&)111_ .the ft'....... ?be.. ~~-
.•'.~,... ~._. aoo~~'.1•••· ,1;.4· tr'•. 88.8 to 11.8' per
.eell.' t.. Ule8tml4.rd Pew'laad 0 \... ror tho h1&h".1'1J'-
.t.ftagtllo....w,.J1e .Yarl:f1'te.••~. tro. "••1 \0 99'~aper_••ld,*
.u.1U8~i,•• ot. \he 13:1gb alwd.t1fl ·....at r. 1fhl.blhe ua.oaJl'paaa-
. ltl.'· WM· ZOO-bsh .1.... ft. caly IZ.6 'pel' eeg,"•..
- .1
IV. JlAXIKO AIID ft$'fI'MJ (II S'nCIUDS'
.•__ r _'"S ',-' - _ --1,. _ ,f - .. --, '_" .,'
'la _ItS.. n4 \it.~~Jl8".....1...... .aerlalte pro-
o' • •• ~
.gru __ t.l1.ewri•. ftla· procn-' 1. ah01ftl 1n Tab~' IV. '. At.ft
. .
I1fllU1te I' -'1 ..ea q,ut.te ri.&ld. but It..· .... ·.ar.~J' ,,~p.4
eo tha' 'he 1lOt'koou14 be doa•.•,' ,be res"ler .liaMratctry
.t.ff.ft\e ~r ottoru. avaliab1. &1.0 ho«: to o..0.81d- .
el'a4•.'I' w•• w:s.\htiW.. 11al'·.~lo_ in Tie. ~.,~•. »roar-
_. t.raul~i.4.....dhere.ce to .thle· S4lteGtlltt ·-..rero:re pTe
RaXl.-. ettl01'-7·8
. SlU.· ~ .1Uld~eo8.... ft_l0 or 1:1-1/8 hat bend.olde"
"lKJ8•• '1'181 .ix of 1.:1:8 ft. _&I 88' 1t ..ti041.4 ,,,i. r.'\10.
. . . .
.~.'.r a44.4 'lint11. 'tlt. ih.t.•tra4 a1..p· ot 'Ieee lao!ltd 8 ••
·Ol)klMt Iflle sao.at of a'..,. ••••. la , •• ~rlal slx' .......
. . .
.at ••te" ••te••.of' S'i pl.,.Jl'.~."'.•• lIblek u.... tor
all tH' ainu.. ?he.toar .1._;1 tJith....n'-..' :r.Uo. _,'
••t.'.~~l.'I:S. 1.18, .1.92, 'alla 1~11~~",·'1'¥e.1Y, were '"b.e.· .
d••l_~ Ylt:h .44t.'lo_1:.e"1t.·.-r~••~J_·'".~.,.ro..'·
. .
. - '. " .
et ,he weigh' o·t( th. 81cr-fP.'t••, "'1.ag i ••lad.atar abeerpltlea•
•••l.,.••'y sut.4. the 4«*tall$ot' tii-.. slue will .be teWUl. 1.
!'abl_ I .•
. ,
At'lar ~ ....re'•••' alD4 1.•. 'he po.r Jdxer tor' 0..
. . .
alall'- 417 aa4t.r t!trfJ.•. al••' •••llk .teJ' ·tae1liAtd. alat,
. . . .
. .
....ra..ta w.~. talceR.· ftMl a.urutea~.· .111 '* tOUSle '1•.. '
··7••1. v. ·fte.•rl1.ders 'Cere aoca .... poul..l. idle,...,·
' .
.'er. ft. 3 '" 6-u. ·.•,11~d."'. Wl.lde 1Ier_.4e of 0-014 irawa
,- .'
8"'81,a.4 the be•• 'aD4 ,ce"r plak...'t'& 1"a"'.'••l 'pla,e••
,On•••••• 6it»11"'othae"..1 aurraoe.to 're...~' ''boa41231l.·
, .,.beooDO"te we. p1••04 1. 'b:8.,14. 1.Dtbr.. 18J1Q"8, , each .'
. ' ~ .' .. .
~a"l"ktlt8·.r04a.tl 15 ,~... w1tb • 3/'1...1•• rod•. -rhe 1f0)):.-
, '
tb.. st"etc ott and .Ule r plaDe .pp11M ~pre•••• ').08a
. of _1.~. Me\ ,. ·.pute wl tD • ce....'-ft'er ratio "of"
a~53 "'W..-...;lter· .applD&- 'The, \hloima•• ottlte ce.- -..140.
h - _ • •
. - '
~X•••4.~ ll~6 In. a1S4 ... u;h&1~7'l••s. TWRi)'9tCMa hour."
'att.eruklQ.tbe fer•• we.,. reaove4 trOll ,he cqlLader.·whloh·
"1'8 "he. ,laoe4 111 tit. _t., J'Ooa' .,' 'to·Y., flail 100 per -eft'
!swatdtl, ltDt11 '1.. t.w.t...tD&.
-' ..
'ftle...,ft••l,_ t ••,~ 'of IlOstot ~b. e,.ct••a& "ere
_de 1•• OO.OOO...l~. li1.hie tUl1.,.r••l t ••ttoa _cbin. ttho..
- '. .\ ..
. . .
.p.el.... ,fto...b"aag\h.XQ_4.4~OOO,l'b.peX' .'.• 111.·..1".·
: . .
'eated1.'-·•••000-11'1. 01... ~l••nal "••"Saa ~Gh1ft•• fte
. . .
• ,..JM;eIl8 ••" DOt re.yed .troII.the ao1.'.~00lI.WI.'l.l.·ju.' 'tMt-.
f'.th.\~$'.e' .., -'7 woe _tat· .uak ·fte·· eyl-
. ,
la4en_ere car.,.lly· ·•••t .•I"a.; _d" a _pberlo.l "U',I,as 'bloCk ,
...·UP. oatop_.
All of 'he oe••·.t. .... ta ·'hi. t ••••.t.lfPl\lort.wer. ~... , '.
\alM4 tro., atu.. ·1. 'be I.-high Valley. It ... hopH'hal '
trOll \he·w.teorttte 'hl~,....taad.r4 'Por'laad .aa fS:T8 hlSh-
.eU-1T-a'"l18th •••nita 1aclU4"~ ~~.tlV.ft••l'U 1f01tl4 gl...
. ,
IJltrer...ttq lafonaa'loa ca • larBeDUtaMr o~ 'he '•••ate, -
fact.eel 1. ,tlS•.•••tloa.ft. c.-at. lM1W1ei. 11t-thAt 1awatl-
p:lloa ere l1a'" 111' Tab1.. 1"1.'
- ,.
fte 'retrlgera\or' .e.4 tor' fJ.'H&1Jlg*h8 .,.11Mer. has
• .,old rooa with aD approxU1a.\eYOl.ul*- ot 1000·eu·.f'_ ,.ere
. . .
e· .t••pefttureor .20-,...,."117 bo'o"t.1ae4W1t-h ...,1\11\•
.'. It.la·loeaie4 ·1. the Paolair4 'LatJohtOl"7 aact. 18 ·a ;per'~/f.)t \he
1....*'01'7 aqulpael1\ot ... *aJ:lImioal .Bng1aeeriflSDeParUlollt. .
A ·.o~.OO8Ple'- 4."rlp'tl~. of .th.ta· ·'pl..~. '111.·M ·tound 1. 'be
•APpeadlx.·
'!be Clvabill', .pe.l~~. were t.ek4tIlh'oa,J:tA)1I01at
rooil eta. a«e'.t ....~ ~.,a.••11k-« ttQ, the ...r••~··ar•••
. .
P4 pl.~4 41ree'17 lD ••~r in 4 'b7 '12-112b, '14-1•• con:taln-
ers.· .•1'th ~1l. J'etrlpr r .MYlaa_e. at4r"\e4a,abott" 9:00
,A.·••• ··'b~ .oa~.l••ra ..r l.41a'o ·'heeold.JtOea Oft »1.'-
t"raou'. _.'.abou'S:OO,P•••:,· ,-. .teaperature .t'b.l. t·1"
b.l~ab-mt" -10-'. ,...retr18.~~.r,"ehut ott ·.t 5:001'.". t'
bla"b.••peel..D.··••r t ....,".4 \ia\11 "l1e tol1o..1_tIOl'Dl~.·
At 8:00 A.M.· ~•.~.r' r. _.l~dtlroa ~r.trl.retor \••
,roa·wi.:re'tu '''J.",~.••• '-"-ea ''0' ....... 4e~.··P.
H"'_ ,he .ljMtc1..aa....r.: 1.r~ to 'h~•••l," belq 81r,eu.la·t-e4 llJ' .
•u.n1- taa8.·. taa.lnc' .••• o_pl.'H4 ~.foJ".5:00..P••~ wbe. 'lbe
. . .
. oarta ..re retuJ1ltie4'to. 'Ae.ret:r'l·eer.-.sr.
Ar~c-. '...1'01•• 'ot', tr..al~ .Ad· \l'lawtDi tbe' .~e1Jle"
..:re' we1pe,.: '0 'he ·near••' gr... Aft· 80CB h' •·...1......
ulSbt4 '1" .... ,1ao.Au tree...ter·tn .DO\b8 ·.o8t.la.r.~ .
DO apeel_.. were allowec1, '0 aurtaoe-dl7 ., 8B7 '1_. eo ,he, .
1'l0 4ia1~tec~atlO1l ~\1.' to aurfac. ereaklag .... ~rJAS;'''d~ care'
we. t-x•• ~o ...·that \h••oale pan we. w1pe4 d~·.tter tbe
8·
. '.
,..lCblnc or ••clt epee1_.' 80t,.., lhe...tah" of 'hl& ••x, OM
,\0 '.. ..lghe' W.. DOtatt••'ed.· .'U:\eral1.pIl•.1._· 'wen
..lshtt4', "he oar'•.••~••••1.4 Into ttl. ret~.tpre'o~..
eta.' .t)le un .,..18 ot: rhea·t..'. Tbi. Foc84ve or wei.piq
.was tolloQaette:r. ·•••17 r·t~ ~)'Ol.. ottrfJ••lng 'utd' .'.ew1q
ther.tat'.r. ·.1. till. laRMr •. 'ecaplete reooJ'·(l.ot '\1M, • ..,UD'
. ot· dl.•1ate~.'10. '.diD« ~la.. 4.1'111& tile- '4urabl11'l" test ....
O:l$telllea. .
!"or" ...1.....ttiol.euf, 1t ... ·....lftbletlHlt. \118"*-
trlseral6:r b•. t.tro.~ .08·... ."k. Ther"rore. \b.·.pect....
. .
....... ao' ,lee.t. 1ll 'the ;n;h~"~'07 oa "sa~J'd.Y"OJ-', SWlday.
'hu allowing."S.. tor 4..tr~.'l... · Iacldea_ally. 'hie roatl_
·r••ul'kl ill ••e·'17 tive 07elos at ~a1De' ••• Ula~.l~ ..ell
·...t.
. .
t're.-sins ••0'. "tAftw'lrc .tId 'b. .,.et·... _as eoatill"'''
.'1".....
Y. nlscus~tO. O'RISUL~S
..... J lis: I . _ _ ,- [_ '" ._ _ J ••
. 1. ~"2E•••l~~ .8.,'~!Jt'h - fftMt "Pft~.~~~ .•.•7.ectba .
. .'. ,
fl.' a...·'or '3. '. &a t .A'..904a,.. ·o~t· th«* cyliac.r....8wita
. . . . '.' . ,
.. ~h. YVloulI brflJld. otc....,. aM "lor .ee.ell a!x, .re re~ord.1
1. Ta·ole VII. A .~.heJ1JJty. w'tu41 ot the rela'\JoA ·o1'tb«l ..
'. .' "
.'J:-,,'b .'. ' •• oeMat,-••".·r .J:'~tlo .tor ..c~ 'o~t aa4 tor.
.,he tour as•• or ·'••t18. glfta ''In r1g. 1 "0 18 lDOlual.... 1ft
- .
the.. rip):.:. the *tnas'b of the ,o711al.re .e ·pl~".4 ••.
ora,l••••• aad 'he .....t-w..t.r rat!_ ., -iCh'.~" ••-
••1.......
;'18- 1. ahoG wr7 gooelcunea fer ..... ()ta~ 7" ....
'.18 d~,. '1or 0-"8' .o.l~.. ,.cra·c..eB\-••ter ratto.or .1..21
l' wl11··"' •••• tha'th••'rea8th ." ..~ aglt otto 4.,..··1.
· farlte1." the eur~J w!llib. 18 lMure4 o.·'b.\br.. le...r w4_.~
· !'b.t..., tNt dUe '0 .00••tr1011,1••' 1. loa4tBg eaun4 b7 sll«h'
' .'
.un.V.I1M.. or. t~' capplil«. orto.ll~)i' lrJiefPtlarlt1esl,J/l cu-
~1.. ner. the lo~r' :Perlo. o~ ·tS....·· tea•..~ .trea.th .au, \0
el*b.r ·or ~h8" ca'tlMa.Wl11· .ft.~fi117.1Nt·.." Otlt.~~d1'C.·f·OZ'.
hl·11l ....U:I-water ~tl~ 81a••' 'the lal11'· ·.v...... ···.ltrl.... · ,: .
. ..' .
'.~r.s$•• t a.w.,.,re·'ure . v ·re 1N.'.r. .'ft.. ab111.•, .
sDi upu'l.a~.·ot Uta ~.'1 b1fte· ·o,.ra·ter _t' al.o· •....
c...14.re4 8t.·. lbe.. taeton_,. .•••Sl' ••o!o••• ·f. Y.rl~­
tl0•• ~. 1M .re.·ul'•• · ~I' 'wlll ~ _~.. ~., the :_10" ot Ibe
. ~
•.n..tv' ,he t~r aSe. ·tacr.a". 'WI_ ~U 1.~.. la ·8,88,
· ••1.1&'1. til aoeord..." Wi* ~"J" •
.Ia '15- 8tll..tnD8'11 ettr'ft8 to.,. O....'.,.a. are
. &1....1l~'. ag.. o~ 8u4 ~i 'ue78 the ~l.t.iouu."1'1'
.1'1~\. ., tM age otiS aretae p~o~taa ~ potat••• 0.0' ~1e .'
, ,
1~. a "'7t.o'11."r.lsh'1~a ~, the varia'i.,.1. ,1\1\1.. .
·i.lal's th., -d4··Y'1Ira.111 'Spe.~ed 'tor ._ ..·.~..'lh.
90-d..,. str-.'hf,t .bow·· p ......rnrla.'llon••. 'Which' .woald ....
.~ M ........ -7"...,.11 .url_••1._ 'tor tJte 1.88 81x'he .
, ,
- 10
.'1'.qtb 1. h18b aa4t. ,,1\. 2.16 .l~ l' 1.. low. U 'be, ...:
lh""••S" th••lo1*, of ''Be s\re8gtb our"'.lner...,••,whlQ
'1••' •• 'ural 'eftde,nq.
ne '.\reactll eu""s rcr: C...., Ho. a.re' shoa 1& ;ric-, '
s. ,8~ YAr·t.tl~. frOll'tte • .-retSh' 11M ror 'la. a"-teac\h .,
- . . -
as 4.,.. '..,. be a.. ,. pOOr ••ppiftS or evlq. 'or ,. • ..11...
".p.ttie 'POi.,••r. "'rrcl... to,••'\rel,;bt, 11.., tba al.Ph
, of, 'htt.. our...~. laere••lq wll1l ,be lip,. Aa w1'h GeMAt ,No.a.
~!l., .'"aaUt ., gO .4a,8 4.e IIOS, toUow tho.'r.lptl~_re-
1.1;10•••. 010••17, 'du. poaalltU' ~ ,bAt ovt.._ , "
0..., Mo• .ft 'aho.. ,. ,ftrv COO4 ,"l~'loR 'bet.... tile
at~, ••d the o....\-....r ,:ra'to.< .'.r a .....'-1t:..ter ratio,
ot 1.92 the 8,reas-h 1. "~b l~~'tum. It fJboUlt"••'as 71&.4,
'shaw•• , Rowe'ftr.tM. 1s Ihe 0&1)" pol.' .the" i.ott .8."d the
al.or_paao, ••,.b., tttV':lhtlte« to po81r' eap,1D& or _va. ,10&4-
, ,
, ,
lite .. '0 laprQper tUftOtloal,q .r \Il. sph.erl,ea1 ....rtq '1l1MIe.
fl&- '5:-~o•• 'ra,.'c~' '.tr~qUl,rela'to.. t•• C_, ~
"
110. 6. TIle url.'.i0A8 tor 'h...rl" .....~ .....'.r 'baa 'tor
;'1, '
'81&7 otiMr ....at·.o r••"d180....4. At ttl. ase, o~ 90 da'8 "he
aVeqth.• tor e....'t·••'.~.-.'1&a of 1.25 ••41.98 a;re \11. 0817
'"Uta" en~",l••• 'couidered •• npre...'.tl.... Wbea
a ,.tr...1&~' 11_ 18 'dra. \nrou&t1 't1M.. "•• pol.'" 'he .lor-
-w111_ .1Igbt1., 1,... thaa 'he ~lo,. or the cury.tor 18".~
••reaa'll. Ho......r, 'be error 11II:I" la'he ,l.'ter .~•• ,al•••
&l""1":tol1ow8 'lbe,.lotte. ,relationa q\ll'e 'olose17ttt
-u
c...., 10.41 alao hU 'poor _ueag'h. relation. for: '••
ae. of to, 4aya, a. FI.C. I no•••. 'the '.ur'" 18' b oa ·the,
t,g... 1••••1" taln,. \ •••trel1gth etor ~ ......,- ra'~4 ot .
a.15, ..lag tar 'below .•' ree.&ona'ble ·'ftl.lue rf:;r'hl••1X.• ·· .'The
, .trfl-ag'tha .•, 28 "a78 4a.l.'. 811,llbtll troa.'he .'t~.1_' 11M.
but ue Yi·tb1.Ah".ollable 11.1t.~, Fox-' .&;&•• ot 'hree aad antn,
-. .
. ·4.&1. the pot.,. are ..11· .1 'hill. the ltDl~., 'to ,M ex'pee'l-.4.
. . A.n ·u_~.Oa.Dl.'· $,r.Jt«~b tor all ~.of 90 (la78 au.,a
••••,..w.'.r 1"8\10. ota.•,. ta· .hon·'ter .~, lIo.? .1a Fia.'.
. . . . .
. .' -' .
'or 'he ." .....~ aad". o,....t·..t.r· ratio .r 1.tl ta.~'r.ac~ll.
1- alao 'lOw. At ... as. of 18 4&78 'he .'r~~b. tor \'M 1!l1xe8
JU.' ...tloae4 ara low and. htg~ 1'••pee'S..l,.. It. t th. ,br_
.na .••••• da, agee the curYea are qUi'. gooO.·
, .
c....t .1IQ•. 11 .alao·b•• pooretreftgtha tor \be .-10. 111:'-
.. o. h1",..,,*. •• ;la- 8 ahow..Por a o....~-".'tfJ~rflt10
ot2.2D 'Ill. atr.qUta·.' ages ot· as a~ 90 day. were practi.-
,... ~ ," . . ~ ~
• • lor" • " - ••
al17tM ..... ~al'l4 ~.·taJr belo.·. "allc••bl•••1_ "tor
. . .' .
Yo.- e' o..n\-••'. ,..\10 of 1.92 'be' .treq'h at.
,-.. ; ..
'\,
. 'O.days __ less' ~aJ1'he ."r•••tkat 18 d·fIa,... f1wrerorG, tlle
..
water ':rat1oe ot 1.Hand 1.58. fte ·tatt' "he, ,he;· _lope 0'1' ·'hi.
eVY. S. slip'll, 1... tUtl 'A..-lop•. of tb:. 18-4&,- .•'reDg~
"cun.would ~adl••'.that 'he .•t:reB8"h .18 .11g1l'17 101ftor •..
GeUIl'-••ter, ratio ot1.$8 8nd. aD,"'. or 90 4878. ".0 lD~.r­
,reta'\loa ot' the three en4 ".".a 4.Q.tr-rc'" curna. 18 .....- .
....ry•..
'-1.
rlg. t' .ho•• ·8004· •.'re·as'h ioU"lou tor a~••. ct·
· 5 . -4 , 4a)fa t&r e.....'·!fo·.· ••. 'A~ Q .~ .(}faa ..". tile
.,,....'~. does Dol allow .. tm1forll inore... nth the ·e.-at·
OODua'. b~t: \he 'Wart.'·loa .1'., no,.~. to al\er ... .-n-
erai alop41otUle ·c~ . ·.Yor 'Ii. 1JO~;&7 8ge 'he, .'"1S&'ha
tv 'tlae tilree 1....1"~•. :..h·uee4 ,o .....raiae the curve,
~lao.: ,he ~.rGact~r()r'b•. l'lehe.t·.lx ·..e"r••aoaabl1 low•.
'. . ..
~,.e. 'ft.rlft'10••. htoa'''.· (tV•• "tor' the lnurae41.t. ld.-. ...
abo,,", .. .... a.t..... ,he as.'487 .th",,, aad C.. prabllh:lJ""
·attr1lN~4 "0 'he ·cul.a.
. '. . .. .
·C.... H~,. 10. h•• e.baJ'ao'hrl• .,toa ..~ ··s1wd.lU to. C~- .
...tHo.'. •• '8 omapar1aoAot· Pig'!', 10 w1'il -\heprev1oua 'fla-
. . "
'UN will.now.· . 11 a11gb'17 JIO"_lfora laenfl.ta .•·veD«~
.s.• lAO.,..•••:.1D 08fi1ent-_\er 1"8.10 tor·tbetMlrl1ar a.._
abouJ..4 ... BOte4. ho••wr. .
'1&-. 11.•ho•• Ch.' C•••t .Ho. 1118 ftl80:-..r,. si.1ler ..
in s'Naa'h rela:tlons 'o..~ 110.· t!l\' 'Y'be ••rl.'t.... of', '"•.
·.'req.t:" fnaa..••nlfJ'A'·ll.. tQr' ••ee 'of &8 -da,_. are <DO"'"
10••017 1..88 and _, Indl.a~•.~'~ cur1Jl8 .~ ...... ,.t.tont·
c.-at..
. .f: <, :_.~.
·C ~llO.U ~4 ,. 1DOll&.8•. 1a $be ....roup a,.
\-ho la.~ ~ ,.. .a rlS- 1a alto... !'lMt ·aot.ie.»l. Ilt-
·t"e~. 1. the' \be" 8101"18 or the .u;r....~. 811P\17. 8188pR
·the.~ tor e...lit.o•.•• · ·fte· .a"e:tll.'htor .~ .o_~.,"',.r, ratio
·ot '2.1' a~, the· ... or 28 da,. ft. 11Ot.·.. high •••'. aIla.14 "a•
. 'be.au4 theretore .... not eo-nalnerai Hen tbl. ov...... tlraft.
- 1,3'
. . . . .
lao"'8,M. act'r. :rap.141~ witts .tlleraa.. 1n'.C-..ll:t:'••Ur' ratlo
r •• •
'h....,. of 'he oUter 8k.«u4bnad8. At apt. or Ie·...
.' , .
90.'4"':8 \be,. wl11. be flO'''' a .".ria'loA ot.~l'1!t ta. h'oIl
.• auaip, 11M t:G~ UlelA'.""1.'••12... Th 'VU'la-
'10"'_7 'be. due 'qlnaMurao:l•• 1:8 'es'tlD£ OJ! to u.n.~••.
o.rins. tbe latt&r 'being. 40uhthl "~Oll 81n:•• the
au-e-etha tor: ••....t-••te:r ratio 'o-t 8.1& ere hlSh.,
"tC. 14 .hooth. ,l'e1.'1... 0I, 'be .'"JII"h ttl,the.'
.....-t-..'.r rat!o tor C.....'" A" a hlp-..rlr-svtmgtb .08:-
_1\'\~ .,...er_BII'U\ 1. blgtl.,r •• all, -sa- tor '''leau.'
. . .
. .
Jilx•.&a. 1. ·.tlier.:•••• MOre ~ptdl, .1'~. 'he l.aeree•• ·1a .&--
..at eOA,..t \ha•. allJ' of' 'it•.•_ll~dPorUend.....n'.. ft.
s\reasthat an -S8 o.t·90 a•.,. ror .o...nt-_~r· ratl,o of ..
..1.92· f'.ll.below the aa-da7 atreug\l'l. due prolilebl7'\o pOor'
, ••t1ua. For aD age of 18 t1a7- 'he .tr.~.ftJ7' a'boB
_ belMl'.tJle \SU'U~~ ltae. cun•• ··1hl....,. be ..to
'--'l,ne ·..ariatto ; e8,.ot•.-111' f~ t,ll.. '&.21 .1s.
,or a :n.'-..t~r r.'10 ·of a•••Cd ....... ot90~'
d.,.'h••~q'llot .CeM.t B·1s hl..rw .... :tor ..,·oth....
.....t laelud.4 1. '\he i.~.'lp'lolli. Vig. 1&. aho•• ·'be
.'''.8stb cUrve. 'roi'" <thla C~DS~ Thera'" ot. lDe....... ~•
•'J'.~ W1'h tnerea•• In' ....., ·ooRlett' ·S. great.~. tor tM•
....t 'baa tor GJQP or"the other hlgb."u11-~tr8i!'Cth.....t,e•
. - ,
. .
.4fbe ladtTl,d"a1 .'nngt.b8 tor "he 41tf'erGD-' e1u••ar, toqul'-
·.... enen't tr~'h.,ourYea, due perllep. to curlll•.o:r ' ••tlftl·
.. 14
·lr•••\\la:rltl.s, .Whlea -01114 aa.-ua. aw. &'Oat....'l. dit't...-
••.,.. 1d'hib6k1~~.~1h••
. CeMul C baa .,n...'ha.r-fir tbe r·l0h••t ....x,.leJl
.N onl:rallght.l,,01)O-ft tboee of .,...averap .~r4 Port-.
·lap ....At•. ' AM. 00II'PG~.4 -to ·tbe ata"A4Ud hrem", the'
at:rellS'h4 :b••ou relett.-1,. hlp.... till. alt•• M'~
·lea..r. so· th.' tor tit- I••M.' sixtb.,. a:reQ:G1"- a Ii"'1.
. .
. ."
...ts. Tbe' .aun•• torthi......t ere .hv~111.tQ. ,1S- 16.
~...., Dlaabla" .1~".e r.t'. 'I'mt av..._
enn,'•• ,lll ftc,~li1" ,.how .. pa.ra1 11l .~D8th -ith
. ,
1llerea•• ,1.....at atm'''•• ·tor 'all ....,.. ~" ·'O
'bet ftO 1001&a1' .'ouectlftD b...... -,1\••tr.:~ ·.tM 888
j , . - .
ot , ••t. hOM_It. !'be blgb••' .t.reqth ounel,_ tor' aa ...
. ot'1 dar-. wb..1..1e· ..b.·lowe_' 1•. tor.... ot 90 is..,.•. ft•.
\5 aD4 38-48,J .'reaaUl -un:...1,1_ ald_, h'''81I'M to.JnMl'r .
. Olan•• and ha~ ....ll~lttl, f1..t ...·1....
:riC.lSaho.. 'be relatl;oa of the' ~tn..'h.· to lhe-
c....'t-.....r ·r.t,10 1'0..' cu.at· &•. fIle ..e're8&'lia 1I.Ji71...
. .
bOll 'be a-'fll_, 1,1.. Oltnf) ror 'hlae...nttbaQ .tor ....,
. - ,- . ,.
otthe other 1l1gb.-.ar17-·.'1*e..tll. c.-a.te.· 't~1. So 80n no-
,1...l:>l.· ,tn. t. tile '18 en490 '.raps. 'han tor 'heee~11'el"
....... An 1~ter••'1It& t:e:ature·tIt tbe•• ftl'••• 1. 'Ilia"thee
.tor aa •••. ted_". aYe .. .:11 1,11\••'. ·•.M ·parpo... p.rallel,
. '"
1n41ca'J.aa "hat .lie' laon... .la.8u.uath· t. .t1tl8 ace .ho~
be .........for all .t...
-·'15
A.caparison of the .'"~''h or the .OOftO~'. _4.·
. .1.11 ~A~,nrloua braa4. of ~D't,·IIB,. ·.M ...en at, ..& glue. . :
in ';ls- :19 .to ~ lAcitl~l"".~ia~h tlgunleror en. or '. the'
tour .lx•• .,1~. "*Q'~••'.r ratios or. 1.25. 1.58,. 1.9a,
aDd, a. 25. re.,.o'l.ely, and' ~b.a·coapr.ssl'" a~ng'-h of'
.Mch oemellt l. 8hown tor agea' or 3 t ? as aad.90 "-:ta•
. r1g.'. 19 abou the etreaeth ofconeret. MT111& a
.....'-..ter ra\10 of .1.85 bJ' ..1g!lt~ Por OAchot "he
::.... or ••'. th•. ~lO'\.4 ••l~·.·ot· the 'strength 8nJ 0011-
'necte4 .tt1, abtalgllt 11.... tor •••• '1. OQIlp8r1aors.· lor all
til. ~~.4.T'd PorU.lld ""l\~,•• the .trtJD8th l1t.refia~.'·.l'th
the .... . nowe••~. \Mre 1. no, uatf'oralt7 ., ·lacr...... 'the
. . - .
. eV.as'h.at tbe url1era«..lKtlng JIOre Deuly alike than
. . . .
at 'til. hl~r age. whoalho oharao\ez.18tte8 or the ..lJl41Y14ual . '
oe••'. a.cOlle lION ftO"l·c.abl.~ In geft.ral.~_ .'rengtha a\
90' ~.'·b~U.•>·t1.flal_.I'.l.'l~'~tho,,, at ·28.481s.· C._ft~
. . ""', .., '.
No. I belllg'She 0ft17'ftry Do\t...bU exceptioa., !'.h.'hlp-.
. ~ . .
eer17-akons'ib. cUJtl)llta.• w1'th ihe exce.p\lon Qt·,.c...n' U' whlcb"
., .
1a ·.··high, a1~.. ~e..n', .•how ."'th.~" lIIli:!oralnc.r-eaaes 1D .
.•trr~u,gth·wl1h l'n.realM ,10 age.' A1l1nter••\1ng teature '0 ..
. ,
DOl.« 18 'he.11gbt lnc~..a.~n aU.....h 1I1th.Ul IDOfta•• 11l
age troa a8 \0 90 ••,.. !'hi- t. U'1le·tor. \'hre. otth. ~OV .
•••n,••
'fh,e .treactb, ct ,~" OOftore\. IlS.de lrl'th\b.Yar10••
~nDd.. ot ..lflea1t. aDd. h...1ng ••eMn\-wa'.r.ratl0.otl.5.8.
.-.11
..
·1•.~_1n Jrla•. ao. Yhe. etreacthhlat,loJl8. of .•_. 'feJf1ou
....at.. ..th·...Ddar4 .1\4 hlgh-eaX"lr-e--'Dftlh.ar. a1&11er.
·to ''''0•• fto.. til F1g. ·lO·tor' .. 0....'1••1 raUoot·l.a&.·
, . ...
Xattirtllly,. the ·.,Nft«lh.·~re·oorre8pOR41D&17 1l1gAer" at ••OD
..... 4ue. to t:he Increa..a "....'\ .•on~fnlt•..
."1«. ~1 ·aho•• ·'ibe .\"llSth ot ooncre1i.. tor e· ,- < •
..,.~.rratlo·ot'1•.92.. ".. 8M' no.·l•••ble· dlfferea". ·,. 1..
. .
..t88 tr.. the hlGl'....4 Ceaenl' COll·'flD,i. ,ti$".l.tlolt or tn' '. '
.'"..tIl••t .18.84 90 4.,... l' .111: be ".n' 'll."·~ la-
.CreaM: 1. a.g. does DOt prod... .aywbel..near \M lAona.. '1a
.'r&~h.'ae' l' d14t~ ,be l ..,.r aI.xes;- .ill 'tae' •. ·.t':t'r $lOJI8
ot.'he .....t... 'bereia • 4een••• 1.••tre..th.al'tlloqb.
·tbl. 18 prob&bl;r dBe '0 .1rrepaerl\1.. Ira ••1'_ ... "a\lal-
rOIi .tl .....,-__ ratt.'o of a.l5, ,'the', • "'11&'" of ~
cloacr... ·..d. wltil tJl.dltfltr.ntlJra,,48 of. oeM.A' 1. alto...-tIt.
Vig. aa.Wlth 'h~. :illp 0"'.' o.,n'.~'. t:.he y.rl.\1.... 'u
.'1"".'*. of Ute ttl.".r.nt ~•.or,"B!fttu' 118fP\1'\l~•. '
Ala., a•••• the ease tor a a'-..~r ra'1()·-otl.~9&. 'U&•.
•\r~_.t an .... or 90 ;day_ :1••17 11'"le; 41f't'er.il't troa'
tba\ at 18 ~.: lrar ,. 'h••tr.~ at, VOtta,..
~ . . , ... .' .
1* _.lew that at as d~"B,t ".' i~t.,1a .,~abll d.e·· -to ."181' .
'or ..t1...1rreplar:tlt...... preyiouly pol.'ed out.·ft. 8ftH&" .'"IlC'bQte.o:re'. ror a1.1 alt.·..., .
. '..-
'he ace_ ot, a. 7,. 18 a" 90 .&,._ ,I. _bout» PiC.". &tJJ4
' .
tM ...1 ,-Wi.',.. 1. ,:.,.1. 'fIll. I •.'11111 ......
.Ul.', t,h':.' ag.'h•. tor .the 41tt....a\ " ...., •. boar a' al1111u
- l'
~.1.'10. '0 eael o",ller ., the ".1'10U8 ..e•• 'he <lItre" ...
1. .'reqt.h beooalng aore' -.rke4 .. 'he aselftOfte.",. ....
at&ll4ard' Por.tl'" o.-u.'•• Bo. " .balS.··abo", out••u4!a1·
at.re.qt.h8 ill'ooaparlaoa ·wl.th .'-he o\b.r ·.renO.· Dl. 1.
'''... 80' GAl, tor 'be ...rap. au.tag'h of all .1x•• t _"l
. .
alao tor' eaoa 011• .-r ,ti. tour .1x,••••..W111··" ..... 1l1 :r--
, -' . .. .
'Wlew1qfla. 19 ,. 81... ftls·ooape·ri.- 1 011 .
ae,·.'roagth .hl.lll••.-.117 UN4 'toret.apar188 eoapre••l .
.•~ 'ot .oaerete. "or' th.b.lgll......·1r-etr.~ ...., ••
ODli ·oae· ••".'. ce..tl~ J. ·18 o",.t.ad1.. 1••\ron8Ml•. 1}.111_
....., 1. ·oeM!a",••"l,. hlp tor.' all ta:u......11 •• for tl.'.
a"..~ or ,be a1xe•.• · It,' 1. ·18'.r••·tl1l& '''0' .aote tbe'·.lhl,e
.....ti. produe~ br .Ule .......taoturer .. c.-a' ·110·. ,.
. '. . .
a.". ~~.~~~lSw ••"il! ~~•.!I"~ ',R!I!U1'.· -'rWe1ft of Ute
.'Ill.r\eeft VuA. ot· .'.Ddara PortlaDd .....n·t 81'10W. ..belll'ba
tor.~t-Wfl\el".ntl0 of a•.ati '."., ..h below ,he .,"..tIl .
•v •••·••• ~l.. 1 t.o ,1a .Il~, . lit :tb',·exp1u6'.1oa ot\It••• ·rlS- .....
. .
\We. 'hlc. lo••u ••glhw.a .,"~:oa••4 to poor ••ppt'q, earl... ·
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a~. ,.. earlter .... ..•. &1... low tor \hI. .ix. S'wo\l14 ~a41"
. '. . .',,'
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ho1\18', aDd' ~·th.r .'·ud,-·Of '1_ l~ a~'" tor •• ~I. or
. .
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topt,.:r Wlthlt\ pre.tloell1alt. \0 pr ~' 41.tar~_tor•.
'iae of: 'te.\- I' la :POssl'ble \bet lh. '0-487 • .,.c1... ..:re
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io \ba a. It. 414 ·lo ... otUle. o'~.~r'.,.e1"••••Qt thi.
ahott14 . llOt··· .tteet the etlrllta ",\he .••_"*1'. ... 88tu17'._4.
ftMtretore,.'ho ,1o~ .,....,ll. CJf. -all or tlMae: ~J$.tae.. eu aot
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ft. .....-111.1-. '•••_ ,. De ootl:•.laeft6· t. ·t:he. ·~.'1...
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ltely.a 'o.wbether Ol" ItO'\ the D~OC'ka were 'he 1Sauae of loW·.
• -trellg'b rea'll_ t·DJt tHo '0-4.7 .,;••~•• IN''. l'would -..., eer-.
'.tal.,. _. _•.,.the,,_"•
.~o.a1487a'lOD 1Ilv)l' .... «t..- ..... a"Mr· ·r..ture.··
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to, other ·ooDt11ttOrte ,bat pl'odltCe.41.•1Dte*n'1·oB, ..oh •• '
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'•. :...r'la..rpN~a'loa. la'OHU' '0 crou,'l_ ov••• 1. t.'·
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"1.et:1Oft. Ia.lll-'l'JILYe·Uac "otrM"a•. lt 1f·U~.·"::'~..a·~.t"
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.'c ,. Mo., .....'. ho.....r·.. .vabI1l,," __... _, '1. t .....
. . ,
t.- aU_o'tl0.1 pur:PG"8'~ III ".lle', C..-n' '" .14 .~" ••
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I to· e. if.. po1n,. f# lal.i&l ·1.otJ8 or"1sh' an .eftA '.
olo..:t ,tor "ld.··&J'OUi't'It' e~ftu '\haft .t'or lb.. ~'" ....
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,. ns-~. ~..., .o~ ....'..1'•. 8 ....17 F&fta~lo.~.ot
."1&11' a.'"' ,he•.AJU4t.Blt li8lD'e_~ YVl!7 1mPl41r. 'l.oatq ".
-..ve '"'_ 15 pttr .eat or It. or1.1na1. -lp' 1... la_rul.
~':rl" .,..1•• t4 heeatas.ad. tbawl... ..ode~lat.. :re.....
•a. "'e' ct,Yea 'tor't.b18 '!*Ittllar )eha'91... a_al·ltO. '"lit· .
• x--':r41_n III tlat l' .ahee .....~D_Der of-Jol...
. . . -. ~
ot frMs;1aa·.~ thaWl_ to .;r04... ~i1" at .~.~ ..at fit
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, :. .. . .
tu pr1ty10u. O\D'",_. !'hi,•. bl_ ...1-.1......ry probe1>l,.a.
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Jio~ , to 13•. The'. ~e.rl.'loD 1ft 'he .,."er ot .~,.le•.at.
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1111.'181 1088 of _ISh' .....lightly~...r "$h,o tor lb•
••~.,te 18 ... ,""lou -"tlprwte•.. Bo......r.U.e 'YU"l~'loa
a' a ,loaa. of 26' ·,"'MA' 0'£. lheorlgllUll ..1gb' t- ..-n,.
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..11, al1·.f'I'- .M\Mtl•• ' belas Within ao 0701.. ot. each
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but· they' slope ntiteJ'f ~ad~117 vl1\11 • ~.oe8 ot wl(tht of
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~~.ra,1al1. '..
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l. K, 'be hlab-ur17-~'"l18til at.. n......~ r.aa ,u..
1.-1t2..81100 ot ..lp·,. \he t. ~all1a,o."
90S". Ce.rat 1)... hl8h .•lai ·~t. 10 1_'.la
a, MIln*r Yel7'ala11u '\0 \he .""'rd e.-D'... C 11
... '"I->ha.... Saltlall"8 or ..lpt .t aboUt .~ ...
. ..~.. of qui.... ee.m\O.ltUt tbe7 thealo tpt
........,·810111:r WI_i1 the,. ha........o.a tn1 .r ,or. 0701•••
C••a' B tben .10......lgb' ra»ld17 _ile e--a\ K 001\'18-
... '010110 "llb'1. a;radua1.17o\11 1\ reach•• a 'lou of.
'Q~' ....... pcIr elmt•.·at",;·.'Whl0h \be_I8k\raU. bpiIll,. :
oe-au J. aa4 C do eot ·ba.. .alal'1.•1 10••. of "lib' aUl
·\M7 ftaoll abo'" 150 cycle. of tree.lag aDd ~a.1D&. Jfhl.
'l.jUa_ abou~ t1l1ee ',he ~rretlul"" to produceln1\lal
loa. tor ...•11· ·\ho ·.....i. previoual,. 4~_,"4.Th."'_
HIlI:eat.s 10.e....1-" ",_«ully .fur tbe l.u•.lal 1088 .'11
- ··24
• l~.ot 'aboU~ 'ft... per .ent ta 'naObed~ ,h'oaa 10•• or
t1ft ~ hit.,Ul. _18h' aro,. 1'8,1.411 to the l&&XiIItla' Uta,
. . . . .
, 1.' r ...or4e4.: '!be,J'8 1. 'lllt.' a. large, 'YarlattOil 111 the awa-
lMr .or -701•• l"equlr.... to pr04~e•• loa. otas·,......\ ot
,lte orl&lDal .etcht. C·...., D requi.N4 'be 10w.e' ~i
. .
.•10h· ... nrJ".loa. to U. ·...r... ·J.Wa"'r ,...qltlnA... p....
_lltIlt,. 'or ·0 :\ B 1••'oa\::"'....... :ta_t· ~t ttl_liaS'
...n na.. t~~. At O. ea4X .. U.IIO._
·4vabl.or·tl&e.. 1l1gh 17- 'l't. D.,•.. '1!l••• 'l\ree
....... aN wi.hl. 30 01.1•• or· h 0 at \M ..xUUa .'
. . .
reoor4" '108'8 ot.11S ".1' M""'Ot' o~-s.&laa1 _l&ht~ . ·U.o.
Ute ·.an..Utl" ~ot th... ttl ,. 18 abott' '5 p.....,
. :.". • . .
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&l'eater , ... 'ua...r.se4uft~111'7ot \h.\~4 ·ttraoda.·
file .ura1lill'J'~.t_·'be eOaOl1.tua haY.....
.....'-ft'.r r.'~10 o't ·l.,sa.are. alto... a.'lg.·as t. $1. '.ft•
. ' ' "
~ft••• an.......Il to.r~tlgarea 11l tbe .... ·way •• tor
'lle oOJlOre;t•• ha"l'DC :8 __~'-••t.r'r.'110 .. 1.21':.
. .
P18- 8e,~ the Il_"'111'7 .~••• ·t_· ee-a,., 110•
.°1 .to 4. ·ii~'h•••·, ..-Ift...re TeI7' sladler t'~. '1118.•ix•
. ' .
,be ..rl,a~1.o. 1. 'l••. maber Of. 'o1:el•••" .... 1.1"181 aad
flul n.oJ'4e4 1011... MiDg ..-i,. "ll.~' AfteJ" ~ tnl\1.1 .
10 '.lOM ..1p" &10-17·_~. a 1....., a~t
. , D' ot~; '0,1&1..1 wlgh' 1. ~~t~ll,\k•
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abo_ .111 '1,..... c_.an Jfe~ , aM· 8·M U1 lal'tal'
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.. ,". .. ..
A..., 300,.1:_ later C....,. ,)(0. ~5 .... ahow •• 11l1tl.1
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10•••· All tIte"'O._.l.~10. ..1&1;).' rather 810-17' at'tc'
.larl."D&.~-.. 1.08. reau•• ·about tea per .ea' et' ~
-. ,-
or~.ln.l·1Ntlp'_the .~ 1 0 tha' eOJlPB••'lwtlr't.. 070.1..88" 0..,1."" _toft ,he 1oaa·'1te·eoJIM &5peJlt
....cen' ot __ ori«1..1 "lIP:t. O~':JlID'. ,. tloea ftO' 1MtIS.1l.
&0 ~p14 a' 4.one"Wlt~~· I., tlu 10." 15 per ~..t or 1••
orlciRal _ip,. lfo....er.· _11 tou~·· •.7G•• o·r~.lacad
·'lta.lager. htltl1~ ,.~.... tMwolp\ til.t,~.mai.lia:
. .
'teD ·...r •••\ 'f1rca ,.1...lat_
P11_ SO.hea. _.4~bl11CJ:rel."loaa~or c.ua\e'
BoJ t· to U. ftree ~ ·t....· ,. ··ello" "Io8ry e~l1ar 41l~-
abill'" .81.'10118,.09 elton, r,.·~·.V..1I1~1',: t)'U'Y.',
01 ue"..S- ..•.••'tto..1.1y- 10M -...'ft.· ',4' no'1....but..•
·lurea,;"". lIa l~l. 11:.. aD4 1., "he ~...J..l1ar~a~.
1. ,fUt.t:~ tll." los' lC.'· penal17 "~. 'he.tar' 'to Sh.; au-
1ama rnoHed .1. .:a.Y-b......l1~.r.'hi.atx pre.loull17 41.·
0.... 1._' "1Ch' ptdUU, !'Q"oal1PlU'ti of tM,81oo.e.nlllr
. ".... .
. ~b~.~ tila '~k of d..r .... ~e:... .,ro Tapia•. ~...., ... II
1. .,' "lail.~11,.un~'11al~. -ot ahoq' .'••..per .oe8' ._
r •••a.Ao'·n_ thl_ P01.~ tbe lGea· _WU ·rapld. .ceaaDt..•0. • .
. . ~ . .
'10.' ..1'-''''17 ..alow1r .. tbat 'he aunt'l.ll'" tor tlds .....a.
I.
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... well'abow the 0'110". :'fttfa _.,..o~1I1J' .... \0 exc.,..·
~10h117. COOd .,..t....~·At_..· • 1oaaor .'boat .1ab' Pflr
....tot Ute ~oJ'!Ci..s. ..~, 'keo.,.. '-tl- to tall' un .
nJll417~ '!'he 1•••'U .....~, 01' ~ Ol'1a1fl1ll .tpt
wee ••'Ute,•••,· 360 ·.,.1•••. 81ace "he ._._,. Neal•• tor
'hl......' ...~•.GO·' .'Ya1laltle 11l .\1.. .. be 1DclW1.. 1a
'hie 'repol"_
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1. '1g. al. 1fltil ,pueep",loa ·ot ~~ tor C....'lll.. ·
. .
.:\he eurn. follow ••eh o_rqu.Sw ·.10..17- ,nere .1.....17
11\1;" ..er1.'1oa 1ft ,he .701... at l:altle1 1"8...4 • va:n..'
- . '. .' .
• '100 of oaly ab01l\aO 0,01•• ·~' .\be MUt_ree:or4e4 loa••
. ~ ..., •. o~ lou.. la.r-....... to 80M 8xwa\ at..... lou at
.alNMl'.a plr· ."'.ot t-.. .or1~ ...1tcb,'. Z,··u lakre.\·-
1.. \0 DO" ·,tl8~.·.M .ft~ t1U'.bl11..~. ,of ..... h1..- 1,.-
. etreJ.lll'th ....·a'. lenlo.l_ ~ e....' D) la.·"~~ ,Jut. ..
, 4vabl11'1' or ~he .teA4..~ It,..••4e. c~.., D 1. a~.~~p &i~
, .
1_ Mae.' aAl 1a tberetoJ'8 ~'1"17 Ittteftllt trOll th. oUlv.
.' .
....R~. 1'1\. lnl'lal lou ct ..lib" ....~ .~ • lo......r
of .,..1•••~4 ,. the ot,1lttr • ..,.".... tbltwelp\ 4ear•••-
. '. .
.. a10fi!.7·for • ehor"t.t d4 '\hen tall. rapidLy. the 1IaS-
1.. l"a·~.cQr." ~o.r ·C....'.D ooeure ., .a •• u........~,~.r
oy0:1•• ~haa tn.. tAl11.1 loa. tor ...,. er,u 'o'tbel' Jll".-eu17-
etre..tll ......, ••
1'tIro~t the dl"~.10. ot \he' dunht.li",- can••.
tw......t-.....~ ....\1011 of 1.i6 aa41~58. a 1$88 of' tea per
·...nt·or ~.. orlRlnalwlgh"tw•• a.a\loaeiS qUl~. o1'M.. A
. .
~.'Tt:••.•r '1~.. 14 ~. 31" wUl_,.. 'lul' 1M. ·~.lA,l_·"",·
41»-'11'.1" or $1.\& .......". are. With ,ft. ese.,liou.· ••r~
......1)" th•.~ ., tea per oent, 1.,.. ot.."I._t" ·.'t II
'l*~..•,.nt los. of' ..11b.'~' ~rO"t' 1\"u~d .eelt) that
• 10.. .r,.. per' ••a' of Vie· .or181aal ~leh' 1IOu14 be
euttt,oi,e.' aae 'c:rlt8rloa ot tM .4u:ra'111'Y•
. l.·ti\e 41_._103 o( ~ eo-Pre..i ........... ft··
. .
.1Ilt,. l' ....o'.a tha' c...... 11o,*," " a. 13, were· Uta,'
ft'.tp.lI16PGr.1.ut4~l1'•• - Table n:. s!a""a, t)watt the 4u.r.-
.~11i'7,·ct.· tlie.. tAro ...il,. 1. _11 ."oft Ill. _yonpa__
.bl11trfor bo,.· a1_.~ TIlt. ~.... . ... tJle 80801..1.011 ,bat .
. .
...au u ....lq .hip l'.lat1...·.atr•••'b. aN eta. d,ura~l......
...... . ~. eft tteWhl·.'-' ......J:4 ....... tml' 11.ft
dll'ra_l1i~18. sliP'l, aMft "fl,' -.ras-,'.' ""he, .Jr. OUJ'~ •.
aka41.. tor· ·~a. als•. --': OItlp'81tghl17 abGYCt' tor ,~•. 0"'.
ats. 0....'.1 l.'~· ~17 td&k--Oarl1...treqth ....., 'ba'
haa & durai:l1ttr allO'f.· the ........ tv boWl.rlS:...... 11\1.
. ' .
. .......'~....., ..k ....~tor avall8th. ·.,'1' ·.cula ....
'.'-.' the.. 1. AO' _,rb4 Alatioa b.'... svoqth 'dar-
. .
.-.t11\7 tfl' .. bl~..r1J-":re8«'h. o..-.:t.. .'
!U" fta\Ilt.,.ot " •. 'bill'" '''~.·.oa.tile Up..
Mr17...'~_t1l ata. abow i.'.ru'tt.. ~.l.'·loaa. . 'or
"A_ leaa &IX tt1Ul t-wa..r ratS.oor.l._, 'Qle......r-.
:... 11..a\)111',. of tH· hlak..earl,·.'reap.b.....a'. ta aN••
. . _.. .
~,h. a.,.· oI.'h.· .•tdtU'4Po.rtilud .....,~. For \he ••
• i'll·. ~...~t-..t.r 1".1..10 'of 1.58. however,:' the ....reee
.18.
. .
.•m.bl11\,. 1•. ~101f .'tk,a" or 'be.' .'aa..... •..uta. itllere-
'. .'t~.,l' .'u14 .,eea ta•• tor ,he r1oh~.tx•• 'b.·'hlP-
. . .
• ar-17~.'rea«th Q....,~ ~ ~'..4V.bl. .._the .\aat1,ar4·
Portleltd oawuilt••·
Yaale IX _lao.....fW'ol....,l;r tM'" tlaft :rleae.r 'M
'.1%. tile are-'." \.e4t.lrabl11-t,.." ne, dV1lbl11ty
ot 'tlUt ....4.. Po~'l.lld·""Ills fer" t-,..'.r 1"'.'1.
.' . ,-' . I. S·i
of 1.20 .... 110 07e1••• ' Pctr aoeli01'lt-'ftwr retloota.11- .
o ..".." • • •
il' .. 328 01.1•••. allpU,. JIlOftttb•• ,wl•• ~.' _eb. Slu..
- . .
,.0....' ••1111 ......t,·....r 'ra"loot :1.at3 bo.• ·....' .•r ..
atreqth tbaft ,.OOftCNte·¥l\t1 .. etJIIeII,-..ter ratio otl.2&•
.'hie laoh•••d 4Uftttl11\, eboft datt•.lu17Uu,' 4~"bl11',
. .
lae~. wl'b aailler t.••'''aath.. .~1.t••t tend•
.'k) Drlt,. • pr...lotuJ .ut " th•." ie&1t«l,48tl 0....'. '&"1'-' .
. .
, .1ac hlp .--'.._ alao' ..... hlch 411$1I111t,._ fteb.l8h--
eul'-.u.ftCtlt ....Jl,. 40 Mt 'Ucw .......'t d ltt...... 1a
4\I.rClt.111'7 tor ".1J1eH••• til, ,.'-'-:..'.r rr.'llo>tr.'l.a5 .'
101.58 .. do. 'Jie.'.ndart. ~....,.. Uti. '1.. "probebl,. '.u .."
't.o tb-epa.r''101l.1u ••u ••, ...1.',1.. ottal. 't;Jpe of' .'....t.

1< .
,- ~. . "--." '~',. ~ .
'tARt ••
AIm
., I G·V.ft". a






1',~ j1 L~~ VIr - nVER.'\.~E COL,[~)HES~ IVE STRErJG'TH Fnn [, IFf ER ?~~1' CE:fENTS
C~:nent
~-dey stronp:th 7 -dn.:! ~~ tre n{r th 2U-dny ~trenp:th SIC-jay strength
~;o • Cemen t-',':Ju ter Ratio Coment-\':u ter Hhtlo Cenent-.'.ntur Batio Cement-Water
Ratio
1. i~5 1.5£3 1. 9 ~~ :.~. 25 1. :~~ 1.58 1.9~ 'J f) t 1. ;~5 1.5b 1. g:J ~.~3 l..25 1.58 1.92 2.25t... • i-.-~)
1 570 Il f )O 151() IJ90 9'30 1640 2;)~O ~b70 145C 2580 ~)3'J0 46'tO 1830 2800 4190 4710
G 470 8JO 14'10 If340 95n 1510 ;.1 ;..10 2G~O 1~9() :~~ 6 :)0 ~U::O 45'-.;0 ~~010 ~810 4710 5510
3 420 101:') 1450 20;~O lC1C 17~)O ~2/l6n ;?- '160 14Cj'\ ~16() 4110 4970 2190 4100 4600 5090
4 540 lO2() 1550 2280 JI0 17 GO 26CO ~)7()O 2.1 ~('1 j190 4~~70 55~n 2500 3750 4350 5050
5 50. ('\ 720 1100 If:60 LI0 1470 1860 00~O 1460 ~~9 50 3020 5300 :--!.540 3'760 4060 5560'Jv
6 570 940 14C)Q 21,)0 U90 1750 2340 3070 1740 30bO 4~~~() 4840 2090 36~0 4210 4500
'7 420 810 142() 166e "~/() 166(' 2300 :3100 149~: 26'70 4330 4430 1920 3(~10 4010 4640
8 480 85(' 1 tr90 1J'70 780 15[30 ~2~: ~~o ;J It)(1 1400 2C10 ~)970 4070 (~100 :5250 :5790 115C
9 41J 8;~n 1420 1J40 860 l i t q n 2'1-(';0 3050 1()60 3000 :~78n '14~O 2200 3410 4360 5160
10 470 8?( 1440 IJ5(" 860 15~~n 22G0 ;·~0 C:J ~~, 14 ~~o 2870 ~)51(l 3JZ)0 1870 32Gn 3840 4910
11 3UO 8t\C' 13(0 19f30 '7 :~0 14· !~() ::;2 on ;~f)::,i) 1590 ~74C 35 t)C' 4410 20::0 3050
3960 4470
12 530 870 1:,)50 1'l30 ?J(l lsnn 2000 2 rJ 60 1240 2 ()t3C 3290 4100 163C ~~ 19() 3J5G
4110
13 4~,O 104(' 16 ~)O 2330 950 101;-\ "'ryryr. If ~~n lobO 3~3r 4070 ~lbO 194(" 3640
4170 6050
G .. I
.:.. vera ~e 4fC) CJ 1,) 1450 19bO iJ70 1 .~ 1 r. 2:'-~ 11 3100 15"('; 21/JO 3GCC 4C;SO 20UO 3400 41:JO 4910
A 8~() 1800 2640 j450 1360 27~IO ~)7 nCo 4(j'JO 2110 .3 C1(. 4H()() 51g0 2260 3680 4580 G620
B 10~~0 ~~lG0 31(~O 3bGO 1 :J~) ('; 3330, It2~):: ~)~Co 21) 1 (j 'i 1 ~-)n 53~)n 59 :20 26C'0
4550 5400 7550
0 9 GO 17~n ~~770 3170 14G(\ ~40() 3~)~O 4680 1'- ')n :.5470 4550 5300 ~~('bO 0610 4640
652('
().~ \,
D 1790 33~O 402(' 4J60 1 t3nn C/ ',,..,,, 4 '7 :2(J 54~)O 1 fj(".; 24"'t:C, 4~)30 542() 1110 2300 3580
5770
v..., , ~,
E 74(\ 16C,-) '~GOO '271'1 11JO ~5;'(; :)37; 4:: 9C 1: J!I:~' 37ec: 4740 Git 4G :-::jGO
r,r.ry·;n 5600 6950.... I '-'l.
;~ ver a l e * u~l(:-' lE':() :Z 7 [jO 33CC l~ ?() :~ '7 tjO ~)6on 4010 ~~ 10(', ~j7S() 4U','O 5'110
2~3() ~b9O ~'.)6C 69:~O
,.: Cem~nt D not included

























••
·ifM. ~trl~"'.'1~J1 ltlbore.tor:r re,eerttly.· lMtalle41a
'b. M.~J1ani~.·l iq·100.r1.llg,'Departaent. at' ~hl&h Ua1.ftnltj-
qetus1st. ·ot.~:·~.· '4.;.'1/2,' ten'·~l.,eOllp~ •••ort,' compl:et.~ltl\
nec.ta8U"OOAde1l8er., :reo.lv.r.'aJldo<tMra~xl1taity.pp.r~-·
·tua, one ••r_QJl dloxlt1.,'~_pr...~·ot 'approx1~klJ t!MI.....
81s•• wlth au.x11i.rie.• , '&Ad' a' low '~~r.'''re ~••trOOll·.of
a,prftl..'.ly 1000 OU.ft., Yoluae.
The '.at 'reoal. -approilu'le11. 12 ft. 10ll6bJ ., ~t •
. w148 b7 l~ t't. ~lRh .in 1081d.' atitenaloftS .84 '1. 'lnsula\e4
wIth. f~-ln..ot cork. all around. ''1'-'' lnt-erlor .1a 'pl'88~"'
-1\11 1/21n.ota8phel,~ua'.COIlpound. and' th~ eXkrl~ ..a~l. '
are C8-_at.4, o.er me'tal 1.th1ng. ,~n. anw-rooa approx1_",17,
6' b, f' 'bJ' 13 fl. 18 ·pro.lde4 and 1. 1aBulated with •.. In. of
oork~11 a~i1. ' Both, laaid.' and out.ld.' 'walls' arec..-n\e4
OftJl·, utall.4ttblng- .
" '
For cool1!1g, 2&80 :ti. or 41reot eXpe.n-.loft. carbOn' ,4.1-
ox1de plplna, (dl....'.r l-1./'.i.n.) b.Y.be~lIl laa.talled la' 'lie
. '
cela roo.. Anadd1tloJ\al S150 tt.ota--tn.., PDOn1a piping
,••n alao' be \lse4t1' .A,.D\.~rOom· eoolll1« ~. tiooctapl I.hed ,..:1 th
100 t't. ot 2-1D~a.l1fIOtit~.»1pins- , 411'..aonla Gaoling 10 both,'
. '
,te.' roo& an4al1te-rooa 1. '1MtrtOrftWl".' b,'tloat controll"
gr.,,! \7. teed t'rom 8. :lui'table .-va-, t&nk locoud 14 "lie aat.-
1'0011. ,ill' 'cooling 0011s are auspended tI-o•••t:ruo,tural .
·st••lfr....Q:rk eQ't: up 1naltt6 the ,t••'rot*8. aM"lnau'l.'."
:"
troaall outs1~. contacts. No'externalbreolngw6a aup-
- . . .
p.ite4 .tnr the cork. lma\l~e,~()n,.ltd ••ple tree walking', _p.o.
·1.pro.1deda~ aro\Uld ,'be t •• t rOOftl. ,"UI ~ollowlng r1G;'
un IJhOlf. the Bcbema"·!c ar:ra~nt o't· "he' &IIJlOu1. 878t.a.
---- --------._., ---
'- - PR£SSURt <OAUCt/--..:.......'j -
_C9 _' "~
- 1=1 ~ .-------------------'~~~,,~-~- ::';.;-V~L';E-- ----------------.-------
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